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FOREWORD

This volume has been prepared for the Functional Integration Sectiom,
Systems Integration and Operations Branch, Vehicle Systems Division, Propul-
sion and Vehicle Engineering Laboratory, by Engineering Communications

Department, Chrysler Corporation Space Division, under contract number
NAS8-4016,

The following series, of which this volume is a part, functionally de-
scribes the mechanical and electromechanical systems of Saturn I, SA-9 space
vehicle and Launch Complex 37:

Volume 1I. RP-1 Fuel System

Volume IT, LOX System

Volume III, LH2 System

Volume 1V, Nitrogen and Helium Storage Facility
Volume V. Pneumatic Distribution System
Volume VI, Environmental Control System

Volume VII. Launch Pad Accessories

Volume VIII. H-1 Engine and Hydraulic System

Volume IX. RL10A-3 Engine and Hydraulic System

Volume X. Separation and Flight Termination Systems
Volume XI. Supplement: Legend and Composite Schematic

Each volume (except Volume XI) contains mechanical schematics and a list of
applicable finding numbers.

Volume X is intended for use by NASA and prime contractor management and
administrative personnel. All information available by December 5, 1963, has
been included; however, separation sequence changes and propellant dispersion
ordnance changes established in January and February, 1964, have been incor-
porated in this document.
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1. SEPARATION SYSTEM DESCRIPTION

The guidance computer initiates all commands necessary to separate the
S-1IV stage from the S-I stage. The commands begin with LHy prestart and con-
tinue through ullage rocket jettison, in a predetermined sequence that lasts
approximately 60 seconds. Major operations initiated in this sequence include
S-1IV engine (RL10A-3) prestart, S-I engine (H-1) cutoff, ullage rocket ignition
and jettison, retrorocket ignition, separation bolt expulsion, S-IV engine )
hydraulic positioning, RL10A-3 engine start, propellant utilization system
actuation, and transfer of controls and telemetry signals from the S-I stage
to the instrument unit and S-IV stage. The computer, located in the instru-
ment unit, issues all commands through flight sequencers in the S-I stage and
instrument unit,

The following descriptions include only those electromechanical and
chemical (explosive) components that are not an integral part of systems
described elsewhere in HEC-DO42.

1.1. Vent Panels

Eight fiberglass vent panels, equally spaced around the S-I/S-IV inter-
stage, are ripped from the interstage by a detonating cord. This vents the
oxygen discharged from the RL10A-3 engines during prestart.

E308-2 E308-1 (6 PLACES) £308-2
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DETONATOR BLOCK
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Vent Panel Release

Installed along the attaching edge of each vent panel, Detonating Cords
E308 form a single explosive harnmess by joining end to end at coupling blocks.
Exploding Bridgewire (EBW) Detonators E353 initiate detonation.

1.2, H-1 Engine Cutoff Initiation Devices

Actuation of any of the four level sensors (B104 and B161) starts the
guidance computer time base that initiates inboard engine cutoff. Fuel De-
Pletion Sensors B119 and B120 ensure fuel rich cutoff of the outboard engines.
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Volume VIII describes thrust OK pressure switch operation and engine
shutdown starting with detonation of the conax valve squibs. Figure 1 on
page 17 locates the level and depletion sensors in the propellant containers.

1.3. Separation Bolt Assemblies

Four separation bolt assemblies, just inside the vehicle skin, release the
S-1V stage from the S-I1/S-1V interstage at station 1146.693. Each bolt assem-
bly consists basically of a bolt, a spring assembly between the bolt head and
the S-IV stage aft skirt, and (under the upper interstage ring frame) a fran-
gible nut with two cavities for explosive charges.
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Separation Bolt Release

Explosive Harness Assembly E313, consisting of mild detonating fuse and
frangible nut explosive charges (shell assemblies), splits Frangible Nuts
E302, which allows the spring to eject the bolts, EBW Detonators E351
initiate detonation.

l.4. Ullage Rockets

Four solid propellant ullage rockets accelerate the S-IV stage from the
spent S-1 stage. This acceleration positions the propellant, and the result-
ing stage separation reduces the effect of RLIOA-3 engine exhaust impingement
on the S-I stage. Installation of the ullage rockets on the S-IV stage aft
skirt, with their nozzles aft and radially 35 degrees outward from the vehicle
centerline, directs the thrust near the center of percussion and reduces
exhaust gas effect on the vehicle.

~ Igniters E294, containing electrically fired Initiators E291, attach to
and start Ullage Rockets E290.

When the two frangible nuts retaining each ullage rocket have split, a
spring jettisons the spent rocket., Detonation of Explosive Harmess Assemblies
E293, each similar to that for the separation bolt assemblies, splits Frangible
Nuts E292. EBW Detonators E350 ignite the end of each explosive harness
assembly.
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Ullage Rockets
1.5. Retrorockets

Four solid propellant retrorockets retard the spent S-I stage. This in-
creases stage separation, further reducing the effect of RL10OA-3 exhaust im-
pingement. Installation of the retrorockets on the S-1I stage spider beam,
with their nozzles forward and radially 12 degrees outward, directs the thrust
through the theoretical center of percussion.
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Retrorockets
Igniters B503, each containing electrically fired Initiators B501,
attach to and start Retrorockets B500.




2. SEPARATION SEQUENCE

The guidance computer issues commands on three separate time bases: 1lift-
off (LO), propellant level sensor actuation (LSA), and outboard H-1 engine cut-
off (OECO). The following sequence includes only those commands related to
stage separation.

2.1. RL10A-3 Engine Prestart

The computer initiates RL10A-3 engine prestart (described in Volume IX)
as follows:

a. A signal at LO +109.3 seconds initiates the LH2 prestart sequence.

b. A signal at LO +125% seconds charges the vent panel EBW firing
units.

c. A signal at LO +134.4 seconds enables (completes the circuit from)
propellant Level Sensors B104 and Bl6l. A signal from any of
these sensors will then start the second computer time base (LSA).

d. A signal at LSA +0.1% second initiates S-IV LOX prestart and vent
panel release.

e. A signal actuates four of the LOX-SOX disposal system valves at
LSA +1.2% seconds. A fifth valve opens at LSA +3.5% seconds and
the sixth and seventh valves open at LSA +5.0% seconds. (See
Volume V.)

2.2. H-1 Engine Cutoff

By firing the inboard engine conax valve squibs, a computer signal at
LSA +2,0 seconds initiates the inboard engine cutoff sequence (described in
Volume VIII).

A computer signal at LSA +7.0 seconds electrically interconnects the out-

board engine thrust OK pressure switches and enables Fuel Depletion Sensors
B119 and B120.

If any outboard engine thrust OK pressure switch deactuates, or if either
of the fuel depletion sensors actuates, the outboard engines will cut off. If
neither the thrust OK pressure switches nor the fuel depletion sensors cut off
the engines by LSA +8.1 seconds, a signal from the computer will initiate out-
board engine cutoff by detonating the conax valve squibs.

*Denotes approximate time. Actual time will be determined after further
testing.




Outboard engine cutoff starts the third computer time base.

2.3. Separation Initiation

A computer signal at OECO +0.7 second initiates firing of the ullage
rocket initiators. The ullage rockets burn for three to four seconds.

At OECO 4+0.8 second, the computer emits a separation command that
initiates separation bolt release, retrorocket ignition, and S-IV control
switch actuation. The frangible nuts break, freeing the separation bolts
between 0.011 and 0.018 second after the separation command. The S-I stage
retrorockets ignite between 0.033 and 0.068 second after the separation
command and burn for 2.15 seconds. The S-IV stage control switch completes
actuation between 0.117 and 0.176 second after separation command, trans-
ferring the following signals: servovalve control, engine position feedback
control, engine position telemetry, engine position telemetry potentiometer
excitation, and control switch talkback.

2.4. S-IV Engine Pre-ignition Hydraulic Positioning

A computer signal unlocks the hydraulic system sequence valves at OECO
+1.65 seconds, allowing the hydraulic actuators to position the RL10A-3 en-
gines prior to ignition.

2.5. S-IV Engine Start (See Volume IX.)

A computer signal at OECO +2.5 seconds initiates (a) helium heater pro-
pellant valve opening (Volume II), (b) RL10A-3 engine start valve opening,
(c) RL10A-3 engine LH, overboard drain closing, and (d) helium heater and
RL10A-3 engine ignition.

A computer signal at OECO +5.4 seconds initiates (a) arming of S-IV
stage 'engine-out' capability, (b) de-energizing of helium heater and RL10A-3
engine ignition, and (c) de-energizing of opening solenoids in the hydraulic
system sequence valves.

2.6, Propellant Utilization System Actuation

A computer signal at OECO +7.4 seconds actuates the propellant utiliza-
tion system.

2.7. Ullage Rocket Jettison

A computer signal at OECO +12.8 seconds initiates ullage rocket jettison.




3. FLIGHT TERMINATION SYSTEM DESCRIPTION

Independent yet explosively interconnected flight termination systems
(one on the S-TI stage and one on the S-IV stage) provide a means of shutting
off the engines and dispersing the propellants at any time during powered
flight. The decision to terminate flight is based on the imminence of an ex-
plosion or on the deviation of the vehicle from its programmed flight path.

Command transmitters along the Atlantic Missile Range provide coded
signals to the vehicle flight termination system., This system, on receipt of
the applicable signals from a command transmitter, initiates engine shutdowm,
propellant dispersion system (PDS) arming, and PDS ordnance detonation. The
engine shutdown command arms the propellant dispersion system, fires squibs
in the H-1 engine conax valves, and de-energizes the S-I stage propellant pre-
valves and the RL10A-3 engine prestart and start solenoids. The destruct
command detonates the PDS ordnance, which severs the RP-1, LH,, and LOX con-
tainers. The resulting propellant dispersion yields an explosion that is only
a small fraction of the theoretical yield. To increase reliability, the S-I
and S-IV stage PDS ordnance are connected until stage separation.

Each flight termination system consists of the following major compo-
nents:

a. four antennas that receive signals from the command transmit-
ters,

b. two command systems that decode signals from the receiving
antennas and initiate flight termination,

c. two EBW firing units that provide high voltage charges to the
detonators,

d. two EBW detonators that initiate detonation of the explosives,

e. a safety and arming device that completes or interrupts the
explosive train,

f. Primacord that connects the explosive inserts in the safety
and arming device to the shaped charges,

g. shaped charges that cut the propellant containers.
Because the command transmitters, receiving antennas, command systems,
and EBW firing units are electronic components, they are not assigned finding

numbers and do not appear on figure 1.

3.1, Command Transmitter

Command transmitters are provided in sets of three at Cape Kennedy and
down-range stations (one transmitter for operation, one for standby, and one
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spare). Each transmitter is equipped with an external audio coder that gen-
erates the channel frequency and modulates the FM carrier with the sequence
of tones necessary to initiate flight termination.

3.2. Receiving Antenna

Four receiving antennas are installed on panels at the top of the S-I
stage. Two are above fin I, and two are above fin 111, These antennas receive
signals from the command transmitter and transfer them to the S-1 stage command
systems. Four receiving antennas, installed at each fin line on the S-IV for-
ward interstage, receive signals from the command transmitter and transfer them
to the S-IV stage command systems.

3.3. Command System

Four command receivers, two on the S-I stage and two on the S-IV stage,
provide 100-percent redundancy. Each command receiver (consisting of a UHF
receiver, and audio decoder with associated relays, and a power regulator) de-
modulates and decodes FM signals from the command transmitter,

A destruct system controller is linked to each command receiver. Each
controller contains the necessary circuitry to control the receiver signals

for the EBW firing units and engine cutoff.

3.4. Exploding Bridgewire Firing Unit

An EBW firing unit is electrically installed between each destruct system
controller and EBW detonator. The firing unit consists of a filter network,
a high voltage power supply, an energy storage unit, and a switch and trigger
circuit. The power supply transforms 28-volt vehicle power to 2300 volts,
which is stored in a capacitor. A signal to the trigger circuit causes a
spark-gap tube to conduct, allowing the capacitor to discharge through the
EBW detonator.

3.5. Exploding Bridgewire Detonator

Two EBW detonators screw into each safety and arming device. These det-
onators, the initial ordnance component in each explosive train, contain a
fine wire (bridgewire) embedded in pentaerythrite tetranitrate (PETN), a high-
energy explosive. A gap in one lead within the detonator provides an open
circuit that prevents inadvertent application of normal ground or vehicle
power from burning out the bridgewire. The 2300-volt discharge from the EBW
firing unit capacitor arcs across the gap and explodes the bridgewire, deto-
nating the PETN.

3.6. Safety and Arming Device

A safety and arming device provides a mechanical block in each explosive
train during pre-launch operations. This device consists of a rotary solenoid,
'safe' or 'armed' position switches, tapped holes for the EBW detonators and
Primacord adapters, and a rotor with holes for two PETN inserts.

l




The rotary solenoid, actuated from the launch control center, positions
the rotor in either the 'safe' or the 'armed' position. 1In the 'safe' posi-
tion, the PETN inserts are aligned 90 degrees from the line between the det-
onators and the Primacord. 1In the 'armed' position, the PETN inserts are
aligned between the detonators and the Primacord, thereby completing the
explosive train,

3.7. S-1 Stage Primacord and Shaped Charges

Lengths of 50 and 60 grains-per-foot (gpf) PETN Primacord transmit the
explosion from the S-1I stage safety and arming device to 100-gpf PETN shaped
charges that sever the S-1 stage propellant containers. Primacord Adapter
Assemblies B508, lengths of Primacord with a 6-grain PETN fitting at one end,
screw into Safety and Arming Device B504 and splice to Primacords B505. Prima-
cords B505, with their free ends spliced together, encircle the S-1 stage,
forming a ring on the underside of the spider beam 45° fairing. Primacord
and Shaped Charge Assemblies B507 splice to this ring. The shaped charge in-
stalls in a conduit down the outside of each propellant container. Upon
detonation, the shaped charges emit directed streams of very high velocity
particles that sever the propellant containers.

3.8. S-IV Stage Primacord and Shaped Charges

Primacord Assembly E311 transmits the explosion from S-IV stage Safety
and Arming Device E303 to Shaped Charge Assemblies E304 and E309, which sever
the LH, tank upon detonation. Primacord Assembly E310 transmits the explosion
from Shaped Charge Assemblies E309 and E304 to Shaped Charge Assemblies E307,
which sever the S-IV stage LOX tank. Each of these Primacord assemblies con-
sists of two parallel lengths of 60-gpf PETN Primacord, taped together, with

a 6-grain PETN fitting on each end of each length.

Each shaped charge assembly consists of a 100-gpf cyclotrimethylene
trinitramine (RDX) linear shaped charge, with a 6-grain PETN fitting on each
end of the shaped charge. Shaped Charge Assemblies E304 and E309 install in
a tunnel down the outside of the LHp tank, and Shaped Charge Assemblies E307
form a ring around the bottom of the LOX tank.

3.9. 8-1/S-IV Ordnance Interconnect¥*

Primacord explosively links the PDS ordnance on the S-I and S-IV stages
through an interstage connection block. This block consists of two explosive
coupling blocks, one on each side of the separation plane. Should only one
PDS be detonated by its EBW firing units before separation, the explosion
would propagate through the interstage connecting Primacord to a coupling
block; explosive charges in that coupling block would detonate the other
coupling block explosive charges across a small separation plane gap; and

those charges would propagate the explosion through the Primacord to the
other stage.

* Preliminary Information

8




A strand of Primacord Assembly E310 connects the S-IV stage ordnance,
immediately below the LHy tank shaped charges, to Coupling Block E305. Prima-
cord Assembly E312 connects the S-I stage ordnance at the Primacord ring to
Coupling Block E306. Primacord B506 provides a redundant connection between
Primacord E312 and the S-1I stage Primacord ring.

4., FLIGHT TERMINATION SEQUENCE

The range safety officer can terminate vehicle flight after the following
have occurred:

a. The safety and arming devices have been actuated to the armed
position and the command systems have been transferred from
external to vehicle power. This is done with manual switches
in the launch control center before automatic countdown.

b. A relay in the destruct system controller has de-energized,
completing the circuit from the command receiver. This occurs
when the umbilical lines disconnect at liftoff.

Should the vehicle become a safety hazard, the range safety officer
would close the thrust termination switch; and, 2.5 to 3 seconds later, he
would close the destruct switch.®* These actions would initiate the following
sequence:

a., The command transmitters send a signal (thrust termination) to
the vehicle.

b. The receiving antennas transfer the signal to the command re-
ceivers,

¢. The command receivers demodulate and decode the signal and
transmit the separated frequencies to the destruct system
controllers.

* d. The destruct system controllers initiate engine cutoff and
charge the EBW firing units.

e. The command transmitters send the second signal (destruct),
which arrives at the destruct system controllers after going
through the same basic sequence as the thrust termination
signal.

f. The destruct system controllers actuate the EBW firing units.

* Preliminary Information
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The EBW firing units explode the EBW detonators, igniting the
explosive trains.,

The shaped charges cut the skin of the propellant containers,
allowing the remaining propellant to disperse and burn.

»




peoTded = H§ ¢3tup juswnaisul = 9 983§ AI-S =14 t98e35 I-S = g SpPUNOIH = Y UOTIELO0Ty

-
VeVl 6686CH0OC -d109 HmumNMWHMMmMHMM € °"ON A1quwassy 3932010139y 1 €-0064 vl
€EVIL 6686CR0OC 96911¢€-¢ Nd ¢ °©N A1quassy 39}0010139Y 1 ¢-00%4d
*dion 1eaduen 3=foaey
CEVIL 6686CW0OC 96911¢-€ Nd T °ON A1quassy 39yd010130Y 1 1-00649
*dion 1easusen 33loasy

*swo3sLs 9s9y] 03 ofqeoridde A]jeuoriouny jou a1e E6HYg Y3noayl 79149

0LV6 6C%0CLN0T 69%¢0T Nd ©roul -0 Isutejuop X0T ‘12a97 ‘1o0susg ! ¢-1914d
€S931BTD0SSY BOTIISNODY

89Y6 6ZH0EN0T 694701 Nd °°oul -0 1autre3iuo) X01 ‘194897 ‘xosuas§ 1 1-1914
¢S23]1BTD0SSY BDIJISNOOY

*swo3ss 9sayj 03 a1qed1]dde L]jeUOTIOUN] jou axe (91€ ys8noayy 1z149

L8Y6 8€2.7009 0LS70T1 Nd °‘*oul #-4 1oulejuo) [1eng ‘uoi3ld(dag ‘Iosuasg 1 oc1id

€S93BTD0SSY BOIJISNOIY

98V6 8€ /117009 0LGT0T Nd °-oul 7-4 19utejuon |19ng ‘uorjefdaq ‘iosusg T 6119
¢S9@3BTO0SSY BOTISNOOY

*su93sAs 9sayj o3 afqedrTdde L(jeuorjouny jou 21e @114 YSnoiyly ¢old

69V6 0£%0€W0T 6L%20T Nd ‘°oul #-4 asutejuo) [9nd ‘19a97T ‘10SuULg 1 z-%01¢€
€S23eT00SSY BOIJISNODY
£9vV6 0£%0ER0T 647201 Nd °°oul ¢-4 1sutejuo)p 1ong ‘19497 ‘aosusg 1 I-%014d
¢S93BTI00SSY BOTISNOIY
WAS JIIWNN abay | YITNAN
0ATH ONIMVEA JOaNIA SAAVHAY ININOAOD ‘oN |oNTanTa |*

SYTIWNN DNIANIA 4O LSIT

.

.




uoTjewIojul AIBUTWITIIdx

C-0%¢LIROL CECREECIEY TR DS NIId 'ui-0%9 X 3d8-001 ATqUSSSY SSXPqOT % [ 7-L05d
prooewrid NIdd 3d38-0¢ padeys ® pIooewWIlg
untsaads1qg jueilodoiag
t=07¢l1HOI Tdi0) I9iSAayD 05 NIId "uT-%%9 "X Jd3-001 ATQUOSSY @31BUD 4 €-,064
piodewiad NIAd Fd8-0¢ padeys ® piooewiig
uotrsaadstqg jueiiedoxd
T=-0%CT1HOT *dio) I3TsA1y) 0S NIdd ‘ut-9%9 X 3d3-(Q01 ATquassy 931eYy) C ¢-L0%4
piooewrxd NIAd 3dS8-0¢ pedeys R paooewtiq
uoisaadstq 3ueiieodoxgd
T-6€CTINOT *d1op 131s41yp 0S NIdd ‘ur-ovz X 3d8-001 A1quassy (0S) @3xeyD 1 1-,0S9
proosewtag NIdd Fd3-0¢ padeys ¥ paooeulid
uoisiadstqg Jueiradoxag
ST-8€CTTINOT *dzog 137sdayp NIZd ‘ut-oy X 3d3-06 prooeutig 1 %9069
uctsiadsiqg juelradoagd
€1-8€CTITINO1T ‘0D pao3yorg-udrsug NIgd “ut-ziv x 3d3-0¢ paooeutig 1 z-604d
uoisiadsiqg juelradoagd
T1-8€C¢TINOT ‘0D paoINdOTg-udTsuy NIdd ‘uT-/Gf X 3d3-Q¢ paooeWT g T 1-6064
uorsiadsTqg Jueiradoxyg
¢IVIl LZOTTIWOT T-9%%20VI Nd uorsiadsiq Juelledoad 29TA2( 1 064
*09 3Jeaoaly seidnoq Sutuay pue £393Je§
7066 CWOC £68€9¢ Nd 3932010139y 193Tud] Y gosd
*dion Teasuan 39loasy
(40151
G066CH0OT 068605 Nd 3932010133y 103e13TUl 8 1064
*dzoy jeasuan 39loxoy
Gevil 6686CHOC 96911¢-¢ Nd # “"ON ATquessy 3932010139y 1 =004
*diop jeasusn 13loxay
WAS YAGNAN adbayd | SITNAN
03Td ONIMVEQ goanaa SV INENONOD "ON |ONIGNId

12




mmwﬂmoMmAmw uoT3Tul8] 3900y °3elln 1927Tuly 4 v67d b
TOS-€LL00VI Nd uost3ler 3aNooy 93elif A1quassy [4 ¢-t6cld
*0p 33eIDATY Sell3nog . ssauaeH 2ATso1dxy
1-€//.00V1 Nd uosTa3IaL 3I9NO0Y 311N L1quassy [4 1-£6¢3d
*0n 3Jexdaly sel8nog ssoulel 2ATSoTdxXy
1-079¢LV1 Nd ‘ur % a1qr8ueai ‘InN 8 [4YACS
*0n 33Ba0aTY SeI8nog uosT339L 3900y 93e11A
cvnly 9%¢-X1L T0YoTYL # *ON 39320y 93B11N 103eT3TU] C 7-1624
evely 9hE-X1 TO30TYL ¢ °ON 3900y¢ °8e11f 1038TITU] [4 €-16Cd
evily 9hE-XI TOXOTUL Z "ON 39¥o0y 23e11N I03JBTITUL C ¢-16¢d
(A ARN 97g-X1 To¥oTylL 1 °oN 39¥d0Yy 33el1fl 103eT3TUl C I-16¢d
7619¢ ¥4 Nd a8e11n ‘393204 i 0o6td

08¢-X1 10701yl

‘swo3sks osoy3 03 21qed1idde Ajjeuoriouny jou dI8 6£8Cd y8noayl Q164

rARAN! 8C0T1TWOT 1-2%L598L Nd uorsiedsiq Jue(iadoid mda ‘xoleuolad [ 60649
Jo 3aeg *0n 3Fea01TY se[3nod
9Z0L1IWOL| 0D 338IdaTy SBI3NoQ BUT337d pud Nldd Uleas-g ATqQWSsSY 4 gocd
paooewtid NIAd ‘ur-09 X 3d8-09 193depy paodewiid
uoisaadstq juejjedoxd
WAS YAGNNN adbayd | JITNON
TR ONIMVEQ JOaNIA SHAVIHIA ININOWOD ‘oN |oNTanTi




uoljeuwrioju] AKIBUTWI[SAdx

T0S-9€€£988¢ Nd s3uT3117d pud NIAd uleis-9 om] |Liquessy o3iaeyp padeys 1 1-60€d
*0p 1FeBIDaTY Seldnoqg oS X@d ‘uIi-g°09 ¥ 3d3-001
uotsaadstq@ jueljadoid
106-876788% Nd 9sealay [dued IJUBA ATquossy 14 7-80¢d
*0n 33BI01TY Seidnog paoo Sutrjeuolad
1-876788% Nd 9sea]9y [2uUed JUIA L1quassy 9 1-80¢d
*0n 3Jead11y Se(8nogQ paon Surieuoila(
T-££€988¢ Nd SEATI77Td PUd Nidd UTE€i8-9 OAJ [A1quassSy o31BY) Padeys 1 7-10€3
"0p 3JEADITY SeI3nog DS X4 ‘ur-gg x 3d3-001
uotsiadsig juejiedoag
T-7£€988¢ Nd SBUT33Td pud NIldd ureis-9 omJ [ATquessy 931ey) padeys [4 1-L0¢d
0D 33jeI21TY SEI3NOQ 0S8 Xa¥ ‘ur-gg X 3d3-001
uotrsasdsiqg Jueiiadoad
*0n 3Jea0a1V Ssei8noq uotsiads1g jueiiedoxad uoijexedag “}oold 1 »90¢€d
*0) 33ea011V sel8nod uotlsaadst(g 3Jue]ladoxd uotjeaedag *)}oolgd 1 *G0€3
T-7£€988¢ Nd TSUTIITd PUd Nldd ULexs8-g OAL [ATqUWSSSY 93iel) psdeqs 1 ¢-70cd
‘0D 33121V SeidnoqQ 0S Xa¥ ‘ui-g g X 3d3-001
uoisiadstqg Juejiadoad
105-L€€988¢ Nd S3uT331d PUT NIdd ureis-9 om] [A1quassy o3aey) padeys 1 1-%0€d
*0) 33101y seidnod 0S XC¥ °ut-/¢ X 3d3-001
uorsiads1iq juejiadoig
0ZvolY 1-9%%20V1 Nd uoTsaadsig Fueiadoad adt14a9( 1 £ocd
*0n 33ead0aTy sel8noqg Suiuxy pue £3923e§
1-6197LV1 Nd ‘ut 91/6 ‘uorieiedag 28els a1q18uexg ‘InN Y zocd
*09 3jeaoa1y seilnog
-swe3sAs asayl o3 a1qed1]dde A[jeuorjouny jou die T0td y3noaya g3
WAS YA GWAN adbayd | ¥IEWHNN
h: A SHIVIRIY 0dHO .
odTd ONIMVEA oad LNANOJHOD ON |ONIGNIJ |
-l

-




uorjewrojul AIBUTWI[3IJx

*swolsds asayj 03 a[qedr[dde A[{ruorjdouUNy jJ0U Jie Siaqunu Buipury juanbasqns pue H6€q
£VooYy T-¢%.698. Nd 9SEI[9Y I2UEBd JUBA mMgd ‘xo3jeuoiaq 4 IR NC!
‘0D 3Jexdaly sel8no(q
0¢vOILY T=-¢%LS98L Nd UoTSiedsT( JUe[odOdd Mgd " x0jeuola( [4 453
Jo 1aeg *0) 3I3eIDITY SeI8noQ
V007 1-¢%.5987 Nd uoTjeiedsas mMgd “xo3euoia( 1 ¢-15¢d
*0) 31JeadaTy sei8no(Q
9v00% 1-2%.998. Nd uoTjeiedas mMga “xojeuolsg 1 1-16€9
‘0D 33eID1TV Sel8no(q
61VLO0Y 1-¢%.698L Nd UoST3Iof 39300y 93eI1N MgE “xo3jeuola(Q [4 0s€d
*0D 3Jeadaty seif8noq
*swd3sAs 9say] 03 ajqeoridde L1Jeuorjouny jou axe gHgHd ydnoayl H1€d
T0S-210£88¢ Nd uotjeiedsS 93e3S ATquassy 1 €1ed
‘00 13eADITY Se]8noq ssauiel oATIsoldxy
*0) JJBioXly sSelsnoq (3jooTg uotieieds§ 3Je yigue] - A1quossy 1 x71¢d
*uI-Ql+) paooewrid NIAJ °‘UI-HGZ ssouael 9aTso1dxy
X 3d8-09 ‘uoisaadsiqg jueiosdoag
1-8€€988¢ Nd S3UT3IITI pud NIZd uteid-g omg A1quassy 1 11€d
‘0D 3JeadaTy Sel8no(Q piooewrig NIAd °uTl-091 ¥ Fd8-(9 ssauiel 9ATSOTdxq
uorsiadstqg jueyladoig
T-6££988¢ Nd S3UTIITA Puld NIdd UTBI3-g OM] ATQULSSY 1 01¢d
‘0D 33ea01Ty sel8noq | PpiodewWlxg NIAd °ut-#6i X 3d8-Q9 ssauiel 2ATso]dxq
uotsaadsi(g juelladoiqg
1-9€€988¢ Nd S3UT3I3ITA pud NIEd UTEA3-9 OMJ| ATquassy 23iaeyd padeys 1 7-60€d
*0D 33BADATY SeI3noqQ DS Xa¥ “ur-%9 x 3d3-001
uoisiadstq jueiiodoiag
WXS ATEWON aQday | YIAWON
01T ONIMVHA JOANIA STIVHEY ININOIWOD ‘oN |oNTaNIa

wn
L]




L1

€G0S VSO

W3LSAS NOILVNINY3L 1HOIN4

»

‘| 34N9Id

|
SHOSN3S T3A3T INVIT3d0dd 8 moz<%_mo NOIS¥3dSI@ LNYTT13d0¥d -8

-3 €-0 8lig 2-3 2-0 1-4

1-$0I18 1-1918 \>

Z-poig , /
, | ! I
] | ! |
| 1 i ;
|
A _ — |
, I |
I | f | |
— i
_ |
L |
./ \
$-2068 - »-2088 2-2068 -2058 2-1068 -2068 7
= m— = T == a 5—F —H—f s
m M_ _ 1-5058 l\ M
gosa 9058 {43) 2-5068
ag%ﬂl
(S30vd 2) 6058 1VYLS (43¥) 2i€3
, BI-5 OL
i
3ONVYNQNO ZOwan_m_o INVTI3d0o¥d AI-S
|
|
_ - - T - T - -
| 7 | /
| - i =~
1 N /
| AN
7N , /
i I
" I
, |
/T ! \
_ AN 5 ! \
_ L/ > 1-20€3 .
- “ :
\ _\ \ piea 2-60¢€3 2—-v0e3
N~ \ _ \! \i \\
! ~ ) |
|
= = AD- L L
| N[ (I}
2153 I \
—— \
" v\\ 7/,| 9 \ Fos
ovis b ) 1~60€3 1-b0£3
I-soL 1}~ N E , /
N 9083 [ soe3 ! ,
_ lg3a 7
2-20¢3 C \
N -
b P - (539vd 2) 2563
/ \ gog3
o |/|/ ~ o o —
NV
NOLYNYd3S




Please forward any suggested changes, additions, and corrections
to the Applied Engineering Communications Section (4612), Chrysler
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